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(growth of lymphatic vessels) is an essential feature of tissue
repair and inflammatory reaction in most organs, and
congenital or acquired dysfunctions of the lymphatic system
result in lymphedema (a disfiguring, disabling, and occasion-
ally life-threatening disorder). The field of lymphatic research
has been recently invigorated by the identification of genes
and mechanisms that control various aspects of lymphatic
development. We are beginning to understand how, starting
from a subgroup of embryonic venous endothelial cells (ECs),
the lymphatic system forms in a stepwise manner. Despite
these recent advances, the origin of lymphatic endothelial cells
(LECs) has remained controversial. We have previously
showed that the homeobox gene Prox1 is critical for the
development and maintenance of the lymphatic vasculature.
By using two genetically modified mouse lines that express
Cre recombinase under the control of either the BEC-specific
Tie2, or the Prox1 promoter, we have performed lineage
tracing studies aimed to conclusively determine the origin of
the lymphatic vasculature in mammals. Our results provide
strong support to the venous model, and fail to identify other
Prox1 expressing lymphatic endothelial cell sources in the
mouse embryo.
doi:10.1016/j.ydbio.2007.03.059
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We are interested in whether all vascular system develop-
ment, blood and lymphatic, utilizes similar patterning mechan-
isms. The zebrafish has long been used to study blood vessel
development and many genetic mutants have already been
identified. In contrast, zebrafish is only beginning to be used as a
model system for lymphatic development (lymphangiogenesis).
To date, there are no known genetic mutants with lymphatic
defects. out of bounds (obd) Mutant zebrafish embryos have
misguided trunk intersegmental blood vessels (ISVs) which are
present from the earliest stages of angiogenesis through to
juvenile stages. Our laboratory positionally cloned the out of
bounds mutation and found it encoded plexinD1, a plasma
membrane receptor family involved in axonal guidance. plex-
inD1 is expressed in blood vessel precursors prior to the
formation of vessels. It continues to be expressed after the
vessels are functional, and is present in adult tissues. Many obd
homozygotes die by 5 days post fertilization with varying ranges
of edema, yet a small percentage survive to adulthood. Those
that survive have decreased survival rates and display an
increased prevalence of enlarged superficial vessels. Interest-
ingly, we find that the expression of some lymphatic markers
also appears to be altered in obd embryos. Furthermore, when
we investigated the physical properties of obd blood vessels
using small fluorescent dyes, we discovered many mispatterned
obd vessels never carry blood flow. Our work suggests that
PlexinD1 affects both blood and lymphatic vascular systems,
and that the obdmutants can be used as a model system for both
angiogenesis and lymphangiogenesis.
doi:10.1016/j.ydbio.2007.03.060
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All adult blood cells are produced by a small population of
haematopoietic stem cells (HSCs) residing in the bone marrow.
The embryonic specification of these stem cells is poorly
understood. During development, HSCs are first detected in
the AGM region where they emerge in association with the
dorsal aorta (DA) and their generation appears to be intimately
related to the specification of the DA. To investigate the
genetic programming of HSCs, we exploited the technical
advantages of the Xenopus embryo and carried out a detailed
expression analysis of blood-, endothelial- and arterial-
affiliated genes during DA/HSC specification. Our results
indicate that HSC specification initiates in the ventral wall of
the DA before the onset of blood circulation and 1 day before
the emergence of the first HSCs. Gene expression indicates
that Runx1 is the first blood transcription factor (TF) expressed
specifically in the ventral wall of the DA. Knock-down
experiments demonstrate that Runx1 is essential for the
initiation of the HSC programme in the DA, placing it at (or
near) the top of the hierarchy of TFs required for HSCs
emergence. Surprisingly, CBFβ, aTF considered to be an
obligate partner of Runx1, appears to have no role during the
early stages of HSC specification. In addition, we demonstrate
that the ets TF, ETV6/Tel1, plays a critical role in the
specification of the DA and the establishment of haemogenic
endothelium long before the DA precursors coalesce in the
midline. Using small molecule inhibitors, we are determining
the embryonic signals activating this cascade of TF expression.
In this way, we are building the genetic regulatory network
controlling HSC emergence.
doi:10.1016/j.ydbio.2007.03.061
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